A method for obtaining antemortem nasopharyngeal cultures is described. Its usefulness for detecting the carrier state of Pasteurella multocida in clinically normal, apparently healthy nasal-culture-negative rabbits is also discussed.
Several publications have recently appeared in the scientific literature reporting the isolation of various Pasteurella spp. from the nasopharyngeal area of laboratory rabbits (Kirchner, Magoc & Sidor, 1983; Stokes etal., 1983; Hwang, 1985) . These reports lend support to the study of Glorioso et al. (1982) which experimentally demonstrated that Pasteurella multocida specifically attaches to squamous epithelial cells of the pharyngeal mucosa, suggesting that initial colonization of the upper respiratory tract by this pathogen may occur on the nasopharyngeal mucosa. Other researchers have subsequently reported the naso-oropharynx as the site most frequently colonized with P. multocida among naturally infected rabbits aged 3-11 weeks (Holmes, Patton & Cheeke, 1984) and also among repeatedly nasal-culture-negative adult rabbits (Holmes et al., 1986) . The clinical significance of the naso-oropharynx and in particular its implicated role in the pathogenesis of rabbit pasteurellosis has therefore only recently been fully appreciated.
In consideration of these observations, the development of a cultural method to assess the microbial flora within this area accurately has become extremely desir- able. Moreover, with respect to studying the complex factors involved with Pasteurella epidemiology per se, a nasopharyngeal cultural method has become essential.
The purpose of this present study was twofold: (1) to describe a method, modified from that of Preston, Timewell and Carter (1980) and Ashworth et al. (1982) , for obtaining antemortem nasopharyngeal cultures;
(2) to evaluate its usefulness for identifying subclinical carriers of P. multocida by comparing it with the traditional nasal culture technique.
Materials and methods
Rabbits 100 New Zealand White rabbits Orrc:
(NZW)( Oryctolagus cuniculus), 7-9 weeks old and weighing 1035-1853 g, were cultured at random from a conventional rabbitry. The rabbits were housed in a metal-sided unheated pole-barn measuring 40 ft X 40 ft. Each of 20 all-wire hanging cages (30 in x 30 in x 18 in) was equipped with automatic watering devices and contained five rabbits. A standard rabbit pellet diet was provided ad libitum. All rabbits cultured were clinically normal.
Cultural procedures Deep nasal cultures
A nasal culture was performed on each rabbit. Briefly, sterile calcium alginate swabs (Calgiswab® type 1: Inolex Corporation, Glenwood, IL) were premoistened with sterile saline solution and inserted into each nostril to a depth of 1-2 cm, gently rotated for 10-15 s and carefully removed. This procedure was followed immediately by a single nasopharyngeal culture as described below.
Nasopharyngeal cultures
To facilitate entry into the nasopharyngeal area, calcium alginate swabs (Calgiswab® type 4: Inolex Corporation) were bent to form a slight curve. The swabs were then pre-moistened with sterile saline solution. The rabbits were gently but firmly restrained in the same way as for nasal cultures. Sampling of the nasopharyngeal area was accomplished by gently inserting a swab through the nasal passage to a depth of 4-5 cm (Fig. 1) . Once in place, the swab was gently moved in and out by approximately 1 cm every 5 s. The total sampling time was 15 s, after which the swab was carefully removed.
Microbiology procedures
Each swab was immediately streaked onto trypticase soy blood agar containing 5% sheep blood and incubated in a 5% carbon dioxide atmosphere at 37°C for 24-48 h. P. multocida was identified by standard biochemical characteristics (Carter, 1973) .
Results
Of the 100 clinically normal rabbits examined 26 were found to be both nasal-and nasopharyngeal-culture-positive for P. multocida. A further 10 rabbits were found to be harbouring the organism only in the nasopharynx (Table 1) . 
Discussion
A convenient and easily performed method for culturing the nasopharyngeal area of rabbits has been described. Its usefulness for detecting the presence of the most important pathogen of laboratory rabbits, P. multocida, was evaluated by comparing it with the traditional nasal culture technique. As indicated in Table 1 , a total of 36 rabbits were identified as subclinical carriers by nasopharynx cultures, while only 26 were nasal culture positive. All the nasalculture-positive rabbits were also nasopharynx culture positive; this was expected, since both methods were performed per-nasal. This study demonstrates that nasopharyngeal cultures were 38% more effective in detecting unapparent subclinical carriers than were nasal cultures.
As previously mentioned, the clinical significance of the naso-oropharynx, and in particular its implicated role in rabbit pasteurellosis, has only recently gained recognition (Glorioso et al., 1982; Percy, Prescott & Bhasin, 1984; Holmes et al., 1986) . In other species, however, especially in man and laboratory rodents, the role of the nasopharynx has been well documented (Swatek, 1967; Isenberg et al., 1980; Saito et al., 1981) . In these species the nasopharynx has been reported to harbour known pathogens. Under appropriate conditions the pathogens proliferate, leading to sub-sequent dissemination and resulting in severe infections. In a similar manner, the overt manifestations of pasteurellosis in rabbits may also be precipitated.
The exact mechanism by which this modulation between the host and parasite occurs is not clear, but several investigators suggest that stress-inducing factors are responsible (Flatt, 1974; Watson et al., 1975) .
The nasopharyngeal culture method described in this paper provides a practical means for detecting upper respiratory pathogens and also for assessing the nasopharyngeal microbial flora in general. Its major emphasis, however, is to provide a reliable method by which subclinical carriers of P. multocida may be identified.
